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Statement of Purpose

The purpose of this poster 1s to present a novel technique for harvest of calcaneal bone graft, and
to retrospectively evaluate potential complications with the harvest site. Calcaneal autograft 1s

: : : Male 8 (23.53%) and ankle surgeons to utilize cancellous autograft for patients with small bony voids in forefoot fusion
fairly documented in the medical literature, however formal analysis of complication rates and foot and ankle surgeon from February 2016 to July Of 2017. The surgeon routlnfaly uses t.h1s techmqge for giving us a total of 34 patients for our study group. Our  Female 26 (76.47%) procedures. There are multiple advantages to using this technique. With the need for only basic surgical
donor site morbidity is relatively lacking. all fmrefoot arthrodesis procedures to ﬁll. Vo,ld.s and joint incongrutties due to an in-situ joint preparation descriptive data was evaluated and noted to be Age 53 (23, 69) instrumentation, the surgeon can quickly and safely obtain graft thus improving efficiency in the operating

technique. Data was collected from the individual medical records by two independent reviewers (KR and nonparametric, therefore was reported with medians and 37 ;8222;; room. Using an autogenous source of bone graft is cost effective, while also providing the patient with
. . . . . . < oo . . o 51 years 53%
NB) and consisted ,Of laterality, age gnd SeX,Of the p atlept, BML, history of non-union risks .(hemat.opmetlc ranges. Descriptive data is demonstrated in Table 1. In 510 65 years 17 (50.00%) maximum benefits of a graft containing osteogenic, osteoconductive, and osteoinductive properties [1].
e ® e - S (A3 A 88% .o . . .o . . . .

I n t r O d u Ctl O n a n d L I t e r a t u r e R ev' ew cancers, smoker, d1ab§te§, chronic l.<1d1?ey dlsefase, ,sterpld use), post-operative pain .levels (immediate, 6 total 8 (23.53%) were male and 26 (76.47%) were oy e Although minimally invasive, it is a secondary procedure, and has risks of added complications. Potential
Weekg, 12 weeks), ob) ectl.ve comphcatl'ons (Tinnel’s sign ,Of sural nerve, neuropraxia, wound breakdown/ female. The average age of our patient population was  Side Involved complications include prolonged post-operative pain/swelling, numbness, scarring, and wound dehiscence/
1nf§ct10n, anq hypertrophlc scal.*). An independent and bhndpd boar.d quahﬁ.e d foot and ankle surgeon 54 (23, 69).The average body mass index (BMI) was Lt " ﬁ;‘;giji infection at harvest site. Prior literature yielded minimal reported complications at the harvest site [4,5].

Bone grafting is a common adjunctive procedure in orthopedic surgery often used for fusions, reviewed plain film radiographic results for the heel (stress risers or 1atrogenic fractures) and fusion sites 28.55 (20.8, 48.8). 16 (47.06%) cases were performed Hyer et al. reported pain levels after bone marrow aspiration and noted the calcaneus to be the most

(signs of radiographic union, or no signs of radiographic union) at the six and 12 week post-operative time BT 2o Uil '

fracture repair and reconstruction of skeletal defects [1]. The foot and ankle are anatomical locations that
not only benefits from bone grafts, but can at times carry the role of a donor site. Bone grafts typically are

Patients and Methods

After mnstitutional review board approval, a retrospective medical record review was conducted on
34 consecutive patients who had undergone first metatarsophalangeal joint arthrodesis or Lapidus
arthrodesis procedures with adjunct ipsilateral calcaneal cancellous autograft by the same board-certified

periods. Data was organized and descriptive analysis performed using a commercially available spreadsheet.

40 patients were initially identified as potential
candidates for this retrospective cohort. Six patients
had either failed to follow up or had incomplete charts,

on the right lower limb and 18 (52.94%) were on the
left. All patients underwent ipsilateral harvest of

Variable
N = 34 Patients

Sex

Non-Union Risk Factors

Median (Range) or No. (%)

The main purpose of this study was to evaluate the safety of a highly utilized bone grafting
technique in the foot and ankle: the calcaneal autograft. This technique provides a simple method for foot

sensitive [7]. In our study we found a relatively low complaint of pain with an average VAS at 2 weeks
post-operative of 3 and 0 at the final follow-up of 12 weeks. Additionally our harvest site complication rate

. . . . . - . (Comorbidities)
characterized as autograft or allograft based on the source of the donor. Autogenous bone grafts are Complete dat.a analys1.s was perfomed using a commercially available statlstlca.l program ona pe.rsonal calcaneal bone graft (CPT 20900). The primary He(:na(:opoietiecsCancer History 0 was also extremely low. One of our patients was noted to have a wound infection at the two week mark,
historically the gold standard in foot and ankle reconstructive surgery [6]. These types of grafts must be computer. bBinary logistic regression analysis was used to calculate the odds ratio oI nonunion usin o . omokers 0 G707 ' ibioti ' ; jecti

y the g . . gery [6] yp gral put B . yl gistic regres ly d.t lcul it th . dds rat f. . SINgG procedure performed were 15t MPJ arthrodesis 23 S 1 176% and was cured with oral antibiotics. One patient demonstrated a hypertrophic scar, but had no subjective
transferred from one body site to another on the same patient. Autograft bone contains three important demographlc information 1110111(11?& gender, age, laterality, smgklng, diabetes, chromcokldney disease, (67.65%) and Lapidus arthrodesis 11 (32.35). 21 Chronic Kidney Disease 2 (17.65%) complaints, and one demonstrated localized nerve irritation and was successfully treated with a
properties that are vital to bone healing, stimulation, and growth. It is osteoconductive, providing a scaffold hematologic cancer, and concomitant procedures. Confidence intervals were set to 95%. (61.76%) of our patients were identified as having one Steroid Use 6 (17.65%) corticosteroid injection.
for bone and fibrovascular tissues to proliferate. Its osteoinductive properties promote growth factors and or more known risk factors for development of non- Primary Procedure The secondary aim of this investigation was to determine the effect of calcaneal bone autograft on
matrix proteins which modulate cellular processes vital to bone growth. Lastly, it is osteogenic, as it union, with smoking 16 (47.06%) as the most prevalent. - Arieecss (33 two commonly performed procedures (15t MPJ arthrodesis and Lapidus arthrodesis). The non-union rates

provides osteoblasts, osteocytes, as well as precursors that will actively form new bone. Historically
autograft bone provided all three properties, thus often considered as the gold standard of bone grafting [1].
In contrast, many commercial bone healing products, including allografts, were only osteoconductive and

The outcome data for the primary objective of this study
1s highlighted in Table 2. Visual analog scale (VAS)
pain scores were noted to be on average 3 (0,7), 0

for both procedures have been previously well documented. Union rates for 15t MPJ arthrodesis have
ranged from 88% to 96.18 % [8-14]. In 2011 Roukis authored a systematic review and meta-analysis which
revealed an overall non-union rate of 94.6% [14]. In our patient population we noted a union rate of

Surgical Technique

Table 1: Descriptive Data of Patient Cohort

The patient is placed in the supine position. A well-padded

O.itCOiI{Ctltlll?ti;le- IAUtngatftS Cf}tn I'ZE CtortitcaL CfCt)ftiCOCsm}?leHOUSt, %r Siffilply 'cle.tncellois ([14]t lTheée are mulltiple thigh tourniquet is used and typically inflated prior to graft Vv (0,10), and 0 (0,0) for 2 weeks, 6 WiekS, and 12 weeks 86.96% of 1*t MPJ arthrodesis patients, which does fall vx;ithin ran%e of previously published reports. Union
filb?;v:rllet;nh es i :v;fsz iﬁerizlllc :ne lils autografts can be harvested such as iliac crest, distal and proxima procurement, If needed, a bump may be placed under the ipsilateral post—qperatclive r;tsll)lectﬁﬂtly..f (8.8214)) f.atlen‘ots o gee; 1‘:*‘.“‘ 2V @S icores . rates for Lapidus a.rthrodesm procoedures range from 93.5% to 97.8% [15-20]. Our patient population
PYSIS, ' hip for better visualization of the lateral calcaneal region. The cxpetiehced grall Harvest Site complications, ICtudng L ree an 2 Bees . EO: 1)0) demonstrated a union rate of 90.9%.

The calcaneus provides an excellent site for the harvest of graft due to its rich vascularity and
cellularity as well as the fact it can provide the option to access corticocancellous or strictly cancellous bone
depending on the specific graft indication [2,3]. The relatively thin soft tissue makes dissection
comparatively easy compared to the more proximal harvest sites. Cancellous bone is typically used in areas
that do not require significant structural support, such as filling small defects or applying to prepared joint
surfaces to aid in the healing of joint fusions.

Adjunct use of autologous calcaneal cancellous grafts in forefoot arthrodesis has limited

(2.94%) wound infection/breakdown, 1 (2.94%)
hypertrophic scar formation, and 1 (2.94%) neuropraxia
of sural nerve. None of the patients demonstrated any

abnormal plain film radiographic findings (stress riser, ;Izllﬁr;g?gl; f‘;?;umpraxia sl }8;‘2
fracture, hypertrophic bone formation, etc.) as a result Nerve

of the harvest. The overall mean rate of fusion (3 ét’rf;:;’mniflggcfulf irl‘;‘gui“:f‘)gs 0(0%)
cortical bridges) was 30/34 (88.25%). Interestingly,

Heel Pain 12 Weeks 0(0, 0) Both of our procedure cohorts demonstrated a

slightly smaller union rate as compared to historical data,
however half of the patients that demonstrated non-unions
did so as a result of early/prolonged weight-bearing and
broken hardware. Once data was normalized to this
finding our overall fusion rate was noted to be 93.75%.
The most peculiar finding of our study was the

instrumentation necessary for adequate harvest includes: straight
bone curettes, curved mosquito hemostat, #15 blade, sterile cup, and
optional K-wire for fluoroscopic confirmation (Figure 1). The
incision should be made inferior to the sural nerve and peroneal
tendons on the posterolateral aspect of the heel. The incision 1s
placed at the bisection of imaginary lines drawn between the distal
tip of the fibula and posterior/inferior calcaneus and the cranial and

Graft Harvest Site Complications 3 (8.82%)
Wound Infection/Breakdown 1 (2.94%)

Hardware Failure

complications due the minimally invasive technique and small harvest amount. Various techniques have . ' ' ' Radiographic Joint Fusions 30734(88.25%) 3032 (93.75%) - : -
P . . Y IVASIVE LeCique an ) : IUeEs B caudal borders of the lateral calcaneus. Intra-operative fluoroscopy smokers demonstrated a slightly higher fusion rate I* MPJ Arthrodesis 20723 (86.96%) potential effect the bone graft had upon our patients with a
been described in the past, some with limitations. Biddinger et al in 1998 described a technique utilizing an . A D . 15/16 (93.75%) than non-smokers 15/18 (83.33%) 6 Weeks 9/23 (39.13%) : : :
. o . . can assist with incision placement. It is vital that the harvest site be ’ : smoking history. Overall the fusion rate amongst smokers
8mm round core biopsy. However, with this approach the medial and lateral cortices were purchased P however once normalized for hardware failure P 20723 (30.96+%)
. . . . . . . 0 0 . . . .
. . ) > . .. . . ’ located within the midsubstance of the posterior tubercle of the Fi 2: Utilizati f . . Lapidus Arthrodesis 10711 (90.91%) was 93.75%. This was 1dentical to the non-smoking cohort
increasing neurovascular insult, and 1atrogenic fracture [2]. Roukis in 2006 described similar approach . . : igure <. UllliZzalion of a secondary to early weightbearing both groups 6 Weeks 4/11 (36.36%) : .
. : . : . ) . e : : : calcaneus (Figure 2). This ensures a maximum amount of graft : 0 once normalized for broken hardware. Smoking has been
g g K d fl . . . 12 Weeks 10/11 (90.91%)
using this 8mm trephine, but without penetrating the medial cortex [5], similar limitation still exists with the : 1 ) : : . -wire and 1iuoroscopy maintained a 93.75% fusion rate. The results of imolicated ok f SN ltitude of
- Se . . . . . harvest while avoiding the important weight bearing architecture of i ist with incisi O o . . . . 0 : implicated as a risk factor Tor non-union in a multitude o
lateral cortex, and need for specialized surgical instrumentation. DiDomenico and Haro in 2006, described the anteri d poster. 1 O assist with Incision multivariate logistic regression analysis of fusion Non-Unions 4/34 (11.76%) 2/32 (6.25%) reports [8, 9, 13, 15, 17]. Although future prospective or
. . . . € anterior an OStErior caicancus. . . . 1t MPJ Fusion 3/23 (13.04%) 2/22 (9.09%) .
a technique using a 3.5mm drill to penetrate the lateral wall then harvest cancellous bone with curettage to POSIEN C . placement and graft outcome and potential risk factors for non-union are Lapidus Arthrodesis 1/11 (9.09%) 0/10 (0%) : TR - :
. . . . . Once the site is located, a small stab incision is made . ) P | possibly randomized controlled trials would be needed, it
achieve desired amount of graft [3]. In the current study, we present a variation of the technique described . ) L. harvest. demonstrated in Table 3. None of the risk factors
arallel to the sural nerve with a #15 blade (Ficure 3). The incision Smoker Fusions 15/16 (93.75%) does appear that the use of calcaneal autograft may have an
by DiDomenico and Haro, including the results of D e e st 0 demonstrated a statistically significant effect on th
st 1 0 . . B
Yy D1pomenico an aro, mciuding tne resuits o is carried down to the lateral wall of the calcaneus. A curved cmonstrated a statistically signiiicant c1reCt on tne 1 MPJ Arthrod651§ 10/11 (90.9%) added benefit OIlJOlnt fusion rates amongSt smokers.
3 B st . - . Lapidus Arthrodesis 5/5 (100%)
utilizing the autograft for 15t MPJ and Lapidus : : : Lo outcome of joint fusion. Based on the simplicitv of th d tential
: : : mosquito hemostat may be used if blunt dissection 1s necessary. ascd on the simplicCity ol the procedure, polential | ¢T |mage of a Harvest Patient: Note the minimal
arthrodesis procedures. This modified percutaneous : L : - Non-Smoker Fusions 158 (83.33%) 15716 (93.75%) benefit of improving surgical outcomes, and low amount of cortical wall disruption that the “ice
techniaue for the h tino of cal [ 1l Next, a small straight bone curette is inserted into the lateral wall of the calcaneus. The curette 1s 1 MPJ Arthrodesis 10/12 (83.33%) 10/11 (90.9%) P g Surg ’ ; : P :
cchnique 1or the harvesting of calcancal cancelious : , D @ 1 s : Lapidus Arthrodesis 4/5 (80%) 4/4 (100%) complication risk, this technique of calcaneal bone graft cream scoop” technique provides. The medial
: " : spun back and forth with the surgeon’s fingers mimicking a “hand drilling” technique. Once the lateral wall > : :
bone autograft requires no additional surgical , cured the first o i 1 and a skiohtlv 1 o s insorted and th , ed Univariate Analysis of the Influence of Demographic Variables on the e o S harvest can be advantageous to the foot and ankle surgeon. cortical wall is also left untouched.
equipment or power inStrumentatiOn, thereby g punc ;lre € lrSh curctie ?S remeVC allll ZS 1g ﬁ’ arger curctie ISflI;SGh cd an € plliocesg 1S repeié . Outcome of Joint Fusion (N=34) . ry g
. . . . . Variable Sig. Odds Ratio | 95% C.l.for EXP(B
increasing operating room efficiency, and decreasing ncgfa .ar%e enoug c;gette 1S use (uiLLa yblrr{[m) t e sll.lrgiﬁnglan sad§ y a.rvesf capci (?us (fn;f1 gratt in g o (B)
costs associated with allograft use. Hyer et al. anle 1¢1en I?}?nnlelr }f Surge(é? mus g a ell 0 Vlls)ua lZ.e the I’ee-ttllzileli.sll.()l.la Orle‘? ation o € ) e Upper R Efe re n C e S
. . . . n 1tnin ni r r min . n nei n r 111Z71n n-.i recam
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following percutaneous harvest of bone marrow Fe(t: nlqzle,.lwn ctafe to antIVtIO ate t ftrlllle fla, ca c.e‘:ne;.wa '4 n;lel.callllce O}[li (})ln? 15 ei(tlr.patﬁ: lt. 1po ace 1. DiDomenico LA, Thomas ZM. Osteobiologics in Foot and Ankle Surgery. Clin Podiatr Med Surg 32: 1-19, 2015.
. 1n 11 ntainer T T 10N S1 1 T . 1 T ni 1 1 Additional 0.728 0.592 0.031 11.327 2. Biddinger KR, Komenda GA, Schon LC, Myerson MS. A new modified technique for harvest of calcaneal bone grafts in surgery on the foot and ankle. Foot Ankle Int 19:322-26, 1998.
aSplrate from the calcaneus [7] HOWQVGT, to our b tO as el ; co ? C (;1 ate lise a i eI lss on s et( gf}ll C ) 51ha ]?)]es eg ¢ quefyp ila y yted i‘- T Procedure 3. DiDomenico LA, Haro AA 3rd. Percutaneous harvest of calcaneal bone graft. J Foot Ankle Surg 45:131-3, 2006.
. . . ctween 1-2 CC OI cancellous autograIit. Intra-opcerative 11aorosco can ouc usc O conitirm narves CIiCit 1 4. Fitzgibbons TC, Hawks MA, Mcmullen ST, Inda D. Review article: bone grafting in surgery about the foot and ankle: indications and techniques. J Am Acad Orthop Surg 19:112-120, 2011.
kﬂOWledge thlS 1S the ﬁrSt rep ort Of paln leVCIS and th . f . g t 1 H 1(31 t (F . psy) Sex 0.999 38367044'60 0.000 5. Roukis T. A simple technique for harvesting autogenous bone grafts from the calcaneus. Foot Ankle Int 27: 998- 999, 2006.
. . . C€rc 1S any concern 10r xXCcessive cortical wa 1Sruption 1gurc . 6. Arner JW, Santrock, RD. A historical review of common bone graft materials in foot and ankle surgery. Foot & Ankle Specialist. Vol 7, Issue 2, pp. 143 — 151
comp hcatlon rates fOHOWlng percutaneous harVeSt Of | - % BMI 0.328 1.124 0.889 1.420 7. Hyer CF, Berlet GC, Bussewitz BW, Hankins T, Ziegler HL, Philbin TM. Quantitative assessment of the yield of osteoblastic connective tissue progenitors in bone marrow aspirate from the
H . 1 el 1 ' iliac crest, tibia, and calcaneus. J Bone Joint Surg Am 95(14):1312-6, 2013.
autogenous Calcaneal bone graft' Flg ure 3 s Stab INCISION teChn Iq ue 8. Donegan RJ, Blume PA. Functional results and patient satisfaction of first metatarsophalangeal joint arthrodesis using dual crossed screw fixation. J Foot Ankle Surg 56:291-297, 2017.
i Age Bies 140 LS [ 9. Karlock LG, B L, Craft ST, Pet i R, Grahn AG, Casteel ML. First metat hal 1 joint fusi ith f d kirsch i d int dull tei in. J Foot Ankl
I’Uhnlng para"el to the SUI'a| nerve to S.urgagg.cllw_,l“egyzénra , Petrozzi R, Grahn AG, Castee . First metatarsophalangeal joint fusion with use of crossed kirschner wires and intramedullary steinmann pin. J Foot Ankle
" m|n|m |Ze r|Sk Of |atrogen |C |nSU lt_ Diabetes 0.999 54291779.38 | 0.000 10. Triolo P, Rosso F, Rossi R, Cerlon R, Cottino U, Bonasia DE. Fusion of the first metatarsophalangeal joint and second to fifth metatarsal head resection for rheumatoid forefoot deformity. J
— — 8 Foot Ankle Surg 56:263-270, 2017.
5 ; 4 > CKD 0.999 34085800.12 | 0.000 11. Wanivenhaus F, Espinosa N, Tscholl PM, Krause F, Wirth SH. Quality of early union after first metatarsophalangeal joint arthrodesis. J Foot Ankle Surg 56:50-53, 2017.
0 12. Cone B, Staggers JR, Naranje S, Hudson P, Ingram J, Shah A. First metatarsophalangeal joint arthrodesis: does the addition of a lag screw to a dorsal locking plate influence union rate and/or
- final alignment after fusion. J Foot Ankle Surg, 2017, DOI: 10.1053/j.jfas.2017.09.003.
. . . - Steroid Use 0.135 0.035 0.000 2.851 13. Hyer CF, Morrow S. Successful arthrodesis of the first metatarsophalangeal joint in patients with inflammatory and noninflammatory arthritis: a comparative analysis. J Foot Ankle Surg
Figure 1: Instrumentation to E 53:291-294, 2014,
e 14. Roukis TS. Nonunion after arthrodesis of the first metatarsal-phalangeal joint: a systematic review. J Foot Ankle Surg 50:710-713, 2011.
pell'fO m rlngdlﬂed p?trﬁutane?us Table 3: Multivariate LogiStiC Regression AnalySiS }2 1E)}a-rp ]?ﬁ/ifriliksonc{:G,GSmit]}; I:tLS,]ﬁAl];neida Ii, l\éi\;lzor]lgig‘ KaE\équgi%l of ﬁgatiin;eihniﬁgs }f{or metegeltrscs);uneif:;r/[n %rthlr(ode];ijs.\;VFpot %nlé}lle\:/ISng 561;468—:173, %[017. e sty of el
calcaneal bone gra arves QR Scanner ||nks a V|deo Of the ‘ : - Prissel MA, Hyer CF, Gramba , Bussewitz BW, Brigido SA, DiDomenico LA, Lee MS, Reeves CL, Shane AM, Tucker DJ, Weinrau . A multicenter, retrospective study of early
= B T ' . : : : weightbearing for modified lapidus arthrodesis. J Foot Ankle Surg 55:226-229, 2016.
| l f h h . F- 4_ B ft ft Flgu re 5' Rad |Og raph IC eval UatIOr’l Of 17. King CM, Richey J, Patel S, Collman DR. Modified lapidus arthrodesis with crossed screw fixation: early weightbearing in 136 patients. J Foot Ankle Surg 54:69-75, 2015.
CalCanea gra t arveSt tec nlq ue Ig ure 4. one g rart arter donor S|te 18. Paulick TA, Conley BJ, Brarens RM, Ash RL. A retrospective study of two lapidus groups, each with a different method of rail application. J Foot Ankle Surg 54:323-325, 2015.
extl r ation from th e Cal caneus : 19. Cottom JM, Vora AM. Fixation of lapidus arthrodesis with a plantar interfragmentary screw and medial locking plate: a report of 88 cases. J Foot Ankle Surg 52:465-469, 2013.
p : 20. Donnenweth MP, Borkosky SL, Abicht BP, Plovanich EJ, Roukis TS. Rate of nonunion after first metatarsal-cuneiform arthrodesis using joint curettage and two crossed compression screw
fixation: a systematic review. J Foot Ankle Surg 50:707-709, 2011.




